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Abstract
Movement is important for successful development for children. It is widely accepted
that sociocultural influences have an effect on childhood motor development. The present study
aimed to investigate similarities and differences in gross motor skills among American, Chinese,
and Japanese children. One hundred fifty children from the three countries were recruited to
participate in the study. Three test skills were selected from the Test of Gross Motor
Development, second edition (i.e. run, hop and catch). A 3 (groups) X 2 (gender) ANOVA was
conducted to examine whether there would be significant differences between the three groups,
as well as the gender effect. The results showed a significant group difference on all three test
skills. The post-hoc test showed that American and Japanese children were superior on the run,
while Japanese children were superior on the hop. Chinese children were better on the catch.
Neither gender effect, nor interaction was found.

Keywords: motor development, sociocultural influences, gender difference, children,
interventions, physical activity
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CHAPTER I
Investigation on gross motor development of children with different sociocultural
backgrounds: a pilot study
Introduction
Movement is essential for proper development during childhood (Cools, De Martelaer,
Samaey, & Andries, 2008; Piek et al., 2015). Through these movements such as running,
skipping, and jumping, children can learn basic motor skills. The basic motor skills, also known
as fundamental movement skills, have emerged as the focus of research within the last few years
due to the obesity epidemic (Spessato, Gabbard, Valentini, & Rubisill, 2013; Swinburn et al.,
2011). These skills are needed in everyday activities and proper execution encourages a healthy
development with major benefits (Barbe, 2014; Copple & Bredekamp, 2009; Goldring, 2010).
Participation in activities that include these motor skills is crucial for children in order to
increase potential for an active lifestyle and to avoid inactivity that could lead to obesity (Dow,
2010; Izumi-Taylor & Morris, 2007). Therefore, parents and teachers should pay close attention
to the types of activities that young children choose to participate in and expose children to
activities that involve movement and physical activity that may ultimately help with proper
motor development.
It has been suggested that many factors can influence a child’s development, as well as
his/her biological characteristics (Hardy, King, Farrell, Macniven, & Howlett, 2010; Hinkley,
Crawford, Salmon, Okley, & Hesketh, 2008; Pienaar & Kemp, 2014; Spessato et al., 2013).
These factors that can influence a child’s development include the child’s physical environment
(including home, school and surrounding areas), social interactions, parent’s amount of physical
activity and body development. It is imperative to be able to identify the specific influences and
use our understanding of motor development to improve health and optimize motor performance.
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Sociocultural influences have also been proposed to affect preschool children’s physical
activities (Cools et al., 2008; Hardy et al., 2010; Hinkley et al., 2008; Aponte, French, & Sherrill,
1990; Uys & Pienaar, 2010; Wrotiniak, Epstein, Dorn, Jones, & Kondilis, 2006). It was assumed
from previous research (Malina, 2004; Venter, Pienaar, & Coetzee, 2015) that cultural
conditioning may have an effect on motor development in children since it can start at a young
age and can progress through development. Walter (2011) reported this concept in his research
and concluded that in some differing cultures boys are more likely to be encouraged in physical
activity and sport participation, while girls are encouraged to complete household chores.
Previous research (Garcia, 1994; Lever, 1978; Spessato et al., 2013) has also found
gender differences in children’s gross motor skill development. The results, however, are
conflicting. Some previous literature has suggested that differences in skill acquisition may be
minimal before puberty (Malina, Bouchard, & Bar-Or, 2004; Thomas & French, 1985; Spessato
et al., 2013). A recent study by Spessato et al. (2013) investigated children from multiple age
groups. Each group is defined by age from 3-10 years old and then divided into boy and girl
groups. Specifically, Spessato et al. (2013) used the Test of Gross Motor Development – Edition
2 was used to examine differences among the different age groups. They found a significant
difference in the performances of locomotor and object control skills between the older age
groups. However, for the young age group, performance between boys and girls showed no
significant differences in either locomotor or object control skills. For the older age groups, the
authors contributed the differences seen to cultural conditioning. Cultural conditioning refers to
the gender-specific roles. That is, girls learn to complete household chores; boys participate in
physical activity (Malina, 2004; Venter et al., 2015; Walter, 2011).
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In addition, it has been suggested that participation in sports for females is not supported
in the same way as for their male counterparts (Goncąlves, Hallal, Amorim, Araújo, & Menezes,
2007; Greendorfer, Blinde, & Pellegrini, 1986). In contrast, Hardy et al. (2010) found significant
differences between boys and girls in different fundamental skills. Specifically, they reported a
difference in genders with boys scoring higher in both total and individual object control skills
compared to the girls except for the catch. Even with the copious amount of conflicting research,
it is valuable to investigate possible gender differences in fundamental movement skill execution
because it may give parents and preschool teachers an idea regarding how to help children learn
and practice their skills and to develop programs that will target specific skill execution for boys
and girls.
The purpose of this pilot study was to investigate if sociocultural influences have an
effect on motor development. Specifically, two research questions were focused on: 1) Are there
significant differences in the development of gross motor skills in American, Chinese and
Japanese four-year old children? 2) How are their gross motor skills similar and/or different? It
was expected that there would be significant differences between the groups. However, it is
unclear of what particular groups would perform better due to the limited previous research.
Additionally, we do not expect to see a difference between boys and girls due to their prepubescent age.
Methods
Participants
One hundred and fifty (150) 4-year-old children were recruited to participate in this
study. There were 78 boys and 72 girls in total. These participants were from Shantong, China;
Chiba, Japan, and Memphis, USA. Each location had a variety of schools to pool students. The
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Institutional Review Board at the University of Memphis granted approval for human subject
data. Parental permission was obtained for each of the participants before testing.
Equipment
Each school that recruited children has a gym that is at least 18 meters by 12 meters in
order to complete the testing. For the testing, four orange cones were used to mark off the two
stations (locomotor and object control skills). In addition, a plastic ball (10 centimeters in
diameter) was used for the object control station. Additionally, we used a scale to measure the
weight of the children, as well as a measuring tape to measure the height.
Design and Procedure
Each school was contacted for an initial consultation. During the first consultation with
the schools, we explained the research principles and the overall research goal to the headmaster,
and provided them with consent forms. These forms described the research and the procedures
associated with the study, as well as requesting the name. The headmaster conducted a recruiting
meeting for the parents or guardian, discussing the project and handing out consent forms. These
forms were distributed to the parents or guardian, were signed, and returned with the child to the
respective school in order to take part in the proposed research. Because we were testing children
participants, we looked for their assent once the consent forms were received.
In order to score the participants objectively, four assessors in each location were trained
before testing. A video series that depicts execution of each skill was used for training. When the
video clip was completed, the assessors evaluated the skill in regard to the requirements (Ulrich,
2000; see Appendix C) and discussed potential discrepancies. This allowed them to be familiar
with the requirements of each skill execution and the evaluations associated with it. In addition,
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the assessors were given a data collection sheet to indicate a check mark “✓” if the requirement
was met, and an “X” if the requirement was not met (see Appendix D).
The Test of Gross Motor Development – Edition 2 was used as the testing tool. This test
was designed to assess skill execution in young children and was validated in 2000 (Ulrich,
2000). The test has two subsets with six skills under each subset. The validity and reliability of
this test was established in multiple countries (Bardid et al., 2016; Kim, Kim, Valentini, & Clark,
2014; Simons, Daly, Theodorou, Caron, & Andoniadou, 2008; Valentini, 2012; Wong &
Cheung, 2010). For this research, three skills were selected from the TGMD-2 (i.e. run, hop and
catch). The reason for using a modified version of the TGMD-2 was because of the differing
physical activity guidelines mandated by the countries involved in this study. A modified version
of the TGMD-2 has been validated in past literature (Cano-Cappellacci, Leyton, & Carreño,
2016; Valentini, 2012). Cano-Cappellacci et al. (2016) used a modified version of the TGMD-2
on Chilean children and found it to be valid and applicable. This included using certain skills and
language translations. Additionally, Valentini (2012) combined to different motor skill
assessment tests and found it to be valid and reliable on Brazilian children. Before testing began,
the respective gyms were set up using the cones and the correct lengths, as defined by the
TGMD-2. For the locomotor skills section (run and hop), two cones were placed 15 meters apart.
For the object control skills section (catching), two cones were placed 3 meters apart.
Prior to their testing, the participants were asked to sit in chairs and remove their shoes.
Anthropometric measurements (height and weight) were recorded for each participant. The
participants were brought in to the testing gym four at a time. They were split into two groups to
be tested at the two stations (locomotor and object control). Two assessors were present at each
station and evaluated the execution of the skills. The participants were given a demonstration

	
  

5	
  

from one of the assessors, and instructions were repeated if the child did not understand the
requirements. After the demonstration, each participant completed two trials (test and re-test) for
each skill. The assessors evaluated the participant using the grading system as described above
(“✓” for yes, “X” for no) according to each requirement for the execution of skill. Once the
participants completed the set of skills at the respective station, they transitioned to the
subsequent station in order to complete the remainder of the testing with the same procedures as
described above.
The overall testing time was approximately 30 to 45 minutes. Once the testing was
completed, the participants were returned to their respective class, and four more participants
were brought to the testing area until all had completed the testing based on the school
scheduling.
Data Analysis
Descriptive statistical analysis was administered based on three different schools and the
two different genders. A 3 (groups) x 2 (gender) two-way analysis of variance (ANOVA) was
conducted to examine the two main effects and interaction between the two. Additionally, posthoc tests were run when necessary.
Results
All 150 participants completed the testing with 50 participants from each country
(American, Chinese, and Japanese). All participants had to be 4 years old in order to be included
in the testing and analysis. Means and standard deviations from demographic information are
presented in Table 1. All participants fell within the normal range for height and weight of 4-year
old children.
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The means and standard deviations for the groups for each skill are presented in Table 2.
Results of the ANOVA revealed a significant group difference in all three skills, run, hop and
catch, F (2,144) = 28.9, p < .01, η2= .286; F (2,144) = 13.2, p < .01, η2= .155; F (2,144) = 43.3,
p < .01, η2= .375, respectively. The follow up tests showed that American and Japanese children
scored significantly higher than Chinese children in the run. Also, Japanese children performed
significantly higher than American and Chinese children in the hop skill. However, Chinese
children performed significantly better than both American and Japanese children in the catch
skill. No other significant effects were found (p’s>.05).
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Table 1. The means and standard deviations of height (cm) and weight (kg)
in each of the three groups
Group

Height

Weight

American (n=50)
Boys (n = 29)
Girls (n = 21)
Total (n = 50)

106.39 + 4.09
105.74 + 4.37
106.05 + 4.21

17.94 + 2.04
17.57 + 1.91
17.74 + 1.96

Chinese (n=50)
Boys (n = 29)
Girls (n = 21)
Total (n = 50)

107.69 + 4.06
110.19 + 4.29
108.74 + 4.30

17.82 + 2.65
18.04 + 2.58
17.91 + 2.59

Japanese (n= 50)
Boys (n = 26)
Girls (n = 24)
Total (n = 50)

106.44 + 4.19
106.39 + 3.20
106.40 + 3.75

16.97 + 1.86
17.38 + 1.73
17.15 + 1.80
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Table 2. The means and standard deviations of performance scores for the three test skills
in boys and girls of the three groups

Group

Run

Hop

Catch

American(n=50)
Boys (n=24)
Girls (n=26)
Total (n=50)

3.50 + .66
3.67 + .42
3.46 + .76

2.02 + 1.50
2.60 + 1.62
2.32 + 1.57

1.54 + .66
1.73 + .59
1.64 + .62

Chinese (n=50)
Boys (n=29)
Girls (n=21)
Total (n=50

2.55 + .90
2.88 + .84
2.69 + .88

2.38 + 1.09
3.07 + 1.33
2.67 + 1.24

3.02 + .77
2.74 + .78
2.90 + .78

Japanese (n=50)
Boys (n=28)
Girls (n=22)
Total (n=50)

3.76 + .66
3.72 + .74
3.74 + .69

3.80 + 1.41
3.68 + 1.60
3.74 + 1.50

1.64 + .86
1.96 + .61
1.80 + .76

Total (n=150)
Boys (n=78)
Girls (n=72)
Total (n=150)

3.23 + .92
3.46 + .76
3.34 + .85

2.72 + 1.52
3.11 + 1.58
2.91 + 1.56

2.12 + 1.02
2.10 + .77
2.11 + .91
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Figure 1. The mean scores of the three test skills in three groups
Discussion
Previous research has suggested that motor development in children may be impacted by
sociocultural influences (Cools et al., 2008; Hardy et al., 2010; Hinkley et al., 2008). Limited
studies have investigated motor development in cross-cultural participants (Cools et al., 2008;
dos Santos, Pachecho, Basso, & Tani, 2016; Venter et al., 2015). The aim of the current study
was to identify if sociocultural influences may affect the gross motor development of 4-year old
children between American, Chinese and Japanese children.
Sociocultural Differences in Skill Execution
The results revealed a significant difference between the different groups in all the skill
tested. The findings were consistent with the original speculation that a significant difference
would be seen between the three different groups (Malina et al., 2004; Venter et al., 2015; Uys &
Pienaar, 2010). However, we were unsure of what groups would perform better in the skills.
Specifically, American and Japanese children were more superior on locomotor skills (i.e. run
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and hop), and Chinese children were better on the catch skill. These results support the previous
sociocultural research that different sociocultural backgrounds may have an effect on gross
motor skill competency. In a recent study, Bardid et al. (2016) investigated Belgian children
aged 3 to 8 and compared the results to the American reference sample. It was found that Belgian
children had lower performances than the American sample for object control skills. However,
they did warrant caution when comparing children from different countries and suggest the need
to measure both motor coordination and fundamental movement skills in order to develop a more
comprehensive understanding of motor competency.
These current findings also suggest that sociocultural influences may have an effect on
motor skill development even in a very young age, such as 4 years old. Due to prevalence in
everyday activities with movement, the difference in skill execution is likely related to the
varying physical activity guidelines and exercises. Physical activity guidelines can vary by
country. Previous research has found that countries with a more strict physical activity
curriculum have a greater percentage of children performing fundamental movement skills at a
higher mastery level research (dos Santos et al., 2016). This could possibly explain the
significant difference found between the schools on the skills tested. With Japan scoring the
highest in two of the three skills (i.e. run and hop), it can be fair to say this could be attributed to
the curriculum provided during the typical school day. Japanese children participate in more
outdoor physical activities than American and Chinese children (Nakai & Metzler, 2005). This
could mean greater opportunities for movement (i.e. running, skipping, jumping, and etc.). In
Japan, government issued guidelines for physical activity are implemented at an early age. The
Ministry of Education, Culture, Sport, Science and Technology (MEXT) set specific standards
and guidelines for physical activity (MEXT, 2008). This may account for the results seen from
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this study. Specifically, Japanese children have a higher likelihood for outdoor locomotor
practice. This means they may be more proficient in skills like the run and hop.
According to the American Alliance for Health, Physical Education, Recreation, and
Dance (AAHRERD) (2014), a possible reason the American children scored moderately in the
skills tested is likely related to the curriculum provided in schools in opposition to free play. In
the US, there are no such guidelines that are mandated by the government. Also, the curriculum
in the United States focuses on mastery of skills instead of encouraging involvement and
support. This kind of curriculum that emphasizes involvement may more likely be found in
China where children participate in more cultural activities, games, and sport learning (dos
Santos et al., 2016). In regard to Chinese children, it can be speculated that the children have a
higher level of skill mastery in the upper limbs due to increased hand movements and access to
fine motor toys. While there is no solid evidence emphasizing this concept, it may be a possible
explanation for the higher score in the catch skill.
Gender Differences in Skill Execution
The results revealed there was no significant difference between boys and girls in all the
test skills (ps>.05). The findings were consistent with some of the previous literature (Barnett,
van Beurden, Morgan, Brooks, & Beard, 2010; Spessato et al., 2013), which suggest that this age
could possibly too young to see a significant difference in skill execution. The lack of significant
difference is likely related to their age and the early stage of development that they were in at the
time of the testing.
Barnett et al. (2010) found no gender differences for the locomotor skills. Additionally,
they concluded that gender might not affect childhood skill proficiency. The skills selected for
the current study were picked on the ability of young children to perform properly. Because of
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biological characteristics and the developing age, these could be possible explanations for the
lack of significant differences between genders. Also, similarities in strength and limb length
may be a possible explanation for no gender differences seen (Malina et al., 2004). While limb
length and strength was not collected for the present study, all participants did have similar
height and weight values, which emphasizes the similarities in anthropometric measures in
young children. This supports the hypothesis that a gender difference will not be seen due to the
pre-pubescent age.
In contrast, previous research has shown a gender difference in motor skill execution.
For example, Hardy et al. (2010) tested fundamental movement skills among Australian children.
From their research, they concluded that fundamental movement skill acquisition differs by
gender and specific skills. They reported that boys had higher object control skill proficiency,
while girls had higher locomotor skill proficiency. It seems that gender differences and
sociocultural influences may go hand-in-hand with motor development. Also, Bardid et al.
(2016) found that boys performed better than girls with object control skills in all age groups.
The differing results of the present study from studies like Hardy et al. (2010) and Bardid et al.
(2016) may be explained by methodology. While the TGMD-2 was used for the studies
mentioned, the modified version used in the present study does not allow for an overall
assessment. Only one object control skill was tested, so it would be difficult to see a gender
effect; this can also be applied to the locomotor skills since only two were tested. For the current
research, the goal was to see if multiple countries could be feasibly collaborated to collect motor
development data by using the same methods. However, our data showed no gender difference
consistently across the three different groups, which provided interesting evidence in the related
literature.
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Previous authors have reviewed literature regarding sociocultural influences (Mayson,
Harris, & Bachman, 2007). From their findings, it has been suggested that identifying
developmental delays as early as possible may be more beneficial in implementing some
necessary interventions. Some previous research (Bardid et al., 2013; Goodway & Branta, 2003;
Valentini & Rudisill, 2004; Zittel & McCubbin, 1996) has investigated the effects of
fundamental movement skill interventions with different age groups. For example, Bardid et al.
(2013) showed the improvements in motor skill execution in pre-school aged children with a 10week program. While the sample size was small for their research, the study found that
fundamental movement skill mastery was improved in lower skilled preschoolers.
Another type of intervention proposed involves a home-based fundamental movement
skill program, and improvements were shown between boys and girls (Reilly et al., 2006).
Additionally, these types of interventions should be considered and tailored to young children for
the different age groups. While allowing for free play in order to develop these fundamental
movement skills is crucial, teachers directing activities have shown a greater acquisition. This is
why it is imperative for teachers to recognize possible delays in a child’s motor development in
order to intervene with needed interventions (Deli, Bakle, & Zachopoulou, 2006; Derri,
Tsapakidou, Zachopoulou, & Kiomourtzoglou, 2001). Also, developing effective interventions
for fundamental movement skills may ultimately help to improve potential for future physical
activity participation.
Limitations
The strength of this study was that it included cross-cultural and used the same test and
measurements in the study. In addition, the tested skills were a part of a validated and
standardized test that gives specific guidelines for skills acquisition. However, a few limitations
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were worth to noticed. The first limitation is only three out of twelve skills in the TGMD-2 were
tested. By using all skills designated by the TGMD-2, this will allow for a better evaluation of
gross motor skill development. This will help with a more thorough assessment of motor skill
development and will allow the data collected to be directly compared to existed norms. Another
limitation for this study was the small sample size. Future studies should include more locations
to increase sample size in addition to diversifying the sample. This could include looking into
socioeconomic status, culturally blended families, and children with disabilities from different
sociocultural backgrounds. In regard to assessing the skill, future studies should be sure to train
all assessors well before testing. A video data collection should be considered to make
assessments more objective.
Conclusion
The results of this pilot study showed significant differences on the performances of three
test skills among four-year old children in three different countries. However, no difference
between boys and girls was observed. The current findings highlight the need for cross-cultural
research on early childhood motor skill development. The emphasis of identifying influential
factors on motor development is imperative and may help to develop effective early intervention
programs, which are important to encourage increased daily physical activities that could lead to
healthier lifestyles into adolescence and adulthood.
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CHAPTER II
Literature Review
Movement is important for promoting a healthy development, which includes motor,
social and emotional aspects (Cools et al., 2008; Piek et al., 2015). Motor development can be
defined into two major components: fine motor development and gross motor development. Fine
motor development includes using the small muscles in the body (i.e the hand), while gross
motor development focuses on the large muscle groups in the body (i.e. legs, core, arms, etc.).
More specifically, successful progression of motor development is imperative to children. Gross
motor development is essential part of everyday activity, and it is widely known that there are
benefits to motor development through movement (Barbe, 2014; Bardid et al., 2016; Copple &
Bredekamp, 2009; Goldring, 2010; Mayson et al., 2007). A successful motor development helps
the muscle and muscle tone in the body to develop and balance. With this development and
balance, children are able to stand, run or walk with ease and establish a basis for a good posture.
For children, motor development helps them to discover the environment and maintain control as
they progress through stages of life (Cools et al., 2008).
Gross motor development includes an increased functional use of limbs; this can be seen
in activities such as jumping, climbing and running (Copple & Bredekamp, 2009). Skills like
those mentioned are important to promote healthy lifestyles and healthy bodies (Barnett et al.,
2010; Okely, Booth, & Patterson, 2001; Ridgeway et al., 2009); with young children, inactivity
is one of the major causes of obesity (Dow, 2010; Izumi-Taylor & Morris, 2007). In 2002, the
National Association of Sport and Physical Education (NASPE) recommended that children
between birth and age five engage in physical activity (NASPE, 2002). This recommendation
helps to promote overall fitness and movement skills that will eventually impact development.
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With the obesity epidemic escalating within the last few years, understanding the factors behind
childhood development is crucial more than ever.
Literature on motor skills and development was reviewed in order to determine a need for
sociocultural investigation. The review of literature began with an overview of gross motor
development and movement in addition to physical activity and development. Fundamental
movement skills were addressed in order to understand the skills that will be tested. Influences
on motor development was investigated and presented to show the need for investigating
sociocultural aspects of influence. Additionally, the Test of Gross Motor Development – Edition
2 was described because of the testing tools used.
Physical Activity and Development
Physical activity can simply be defined as movement that expends energy (Caspersen,
Powell, & Christenson, 1985). According to the U.S. Department of Health and Human Services,
the recommended amount of physical activity for young children is 60 minutes at least three days
a week (U.S. DHHS, 2008). Physical education classes are often used to meet those guidelines
during the school day. More countries around the world use physical education curriculum.
Some countries have specific guidelines for the physical activity curriculum; these guidelines can
be set by the educational system or by the government.
An association between physical activity and physical development has been shown in
previous literature (Okely et al., 2001; Hardy, Reinten-Reynolds, Espinel, Zask, & Okely, 2012;
Hinkley et al., 2008; Williams et al., 2008). With a positive physical development, there is a
greater chance for increased physical activity into adolescence and adulthood. Because of their
prevalence in physical activity, fundamental movement skills are necessary for a successful
development and allow for a greater movement patterns in activities and sport. Additionally,
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proficiency in fundamental movement skills is linked to a more active lifestyle as an adult and
willingness to participate in physical activity during childhood (Barnett et al., 2009; Hume et al.,
2008; Lubans, Morgan, Cliff, Barnett, & Okely, 2010; Stodden et al., 2008). Longitudinal studies
have been conducted in order to determine if fundamental skill mastery is an effective predictor
of physical activity participation during one’s lifetime (Barnett et al., 2009; Lopes, Rodrigues,
Maia, & Malina, 2011). In the research, they found that children who had a higher level of
mastery in fundamental movement skills were more likely participate in physical activities into
adolescence. Stodden et al. (2008) concluded that the relationship between fundamental
movement skill mastery and future physical activity levels is developmentally dynamic in
addition to be reciprocal in nature. Because of this relationship, it is has been shown to be
imperative to identify possible delays and deficits in motor development by monitoring motor
skill execution (Bardid et al., 2013).
Fundamental Movement Skills
Fundamental movement skills (Wickstrom, 1977) have been suggested to be the basis for
more advanced movement patterns of daily living activities and sport (Bardid et al., 2016; Clark
& Metcalfe, 2002; Haubenstricker & Seefeldt, 1986). Fundamental movement skills are
comprised of three different categories: locomotor, object control and body management skills.
Locomotor skills are known as the most basic form of movement; more specifically, they have
been called the building blocks of movement. Walking, jumping and skipping are just a few
examples. Object control skills require the control of an object or tool in order to execute the
skill. Some examples of object control skills include throwing a ball (both overarm and
underarm), kicking, and catching. Because of the prevalence in physical activities, the two
common types of skills studied together are locomotor and object control. Acquisition of these
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skills is developmentally sequenced (Branta, Haubenstricker, & Seefeldt, 1984; Hardy et al.,
2010) proper sequencing and execution of these skills is dependent upon numerous internal and
external factors, such as biological, social, cognitive along with other factors (Hardy et al.,
2010).
It has been suggested that there is a noticeable difference in fundamental movement skills
between performances as children progress in age (Barnett et al., 2010; Hardy et al., 2010; Cools
et al., 2008). More specifically, this addresses how children who are older are more capable to
accurately perform these skills. Further identification of possible influences on skill execution
may enable childhood researchers to target interventions that allow for more successful skill
acquisition.
According to the current literature (Barnett et al., 2010; Branta et al., 1984; Goodway et
al., 2010), four-year-old children should be able to execute some fundamental movement skills,
while other skills may be difficult for them to complete. In addition, during the preschool years,
it has been shown that acquisition and performance of fundamental movement skills show more
significant changes than other years (Williams et al., 2008). Recently, fundamental movement
skill acquisition has become the focus of research in childhood motor development due to the
prevalence in physical activities for young children. It can be assumed that research dealing with
fundamental movement skills and preschool age children is emerging and will continue to be a
focus in childhood development research (Hardy et al., 2010).
Influences on Motor Skill Development
Several factors can be linked to being influential on motor skill development. Some of
these factors include opportunity, encouragement from parents and guidance for physical activity
practice (Gallahue, Ozmun, & Goodway, 2013; Tani, 2011). The importance of parental
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participation in physical activity has been suggested to be influential in a child’s successful
development (Davidson & Birch, 2001; Gustafson & Rhodes, 2006). If children see parents
participating in physical activities, this may promote a positive image for them. Additionally, this
could encourage them to try new skills or become more efficient in already mastered skills. Also,
participation in a physical education class may play an important role in motor skill development
(Manoel, 1994; Tani, 2011). It has been shown that there is a strong relationship between motor
skill competence and physical activity (Barnett, Morgan, van Beurden, Ball, & Lubans, 2011;
Stodden et al., 2008). Concurrently, Stodden et al. (2008) hypothesized that children with a
higher level of mastery with fundamental movement skills will participate in more physical
activity and sports, while children with a lower level mastery will choose inactivity.
Generally, physical activity guidelines vary by country. Specifically, in the United States
and China focus on the development of fundamental movement skills (AAHRERD Curriculum
Framework Task Force, 2014; Curriculum Development Council [CDC], 2002). More
specifically, the Chinese curriculum focuses on development but encourages learning, cultural
games and activities (Curriculum Development Council, 2002). Moreover, the American
curriculum focuses on the mastery of the skill for each age group (AAHRERD, 2014).
Furthermore, it has been suggested that, in regard to curriculum, direct goals for development in
fundamental movement skills show a greater level of mastery; from this, it can be assumed that a
successful motor development in fundamental movement skills during the early years in school
should be encouraged by parents, teachers and friends and supported by a physical education
curriculum (dos Santos, Pacheco, Basso, & Tani, 2016).
Japan, however, has physical activity guidelines that are mandated by the government.
The Ministry of Education, Culture, Sport, Science and Technology (MEXT) set specific
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guidelines for physical activity during the school day (MEXT, 2008). These guidelines are
applied at a young age and include multiple opportunities for mastery of fundamental movement
skills. More specifically, Japanese schools allow for more outdoor time, which can promote the
improvement in locomotor skills. While guidelines vary by country, it is small requirements like
the increased outdoor time that may results in greater acquisition in certain fundamental
movement skills.
Lastly, economic status has been hypothesized to have an effect on fundamental
movement skill development (Booth et al., 1999; Hardy et al., 2012; Morley, Till, Ogilvie, &
Turner, 2015; Okely & Booth, 2004). Children that live in a lower socioeconomic status region
may be at a higher risk for developmental delay when starting school (Okely & Booth, 2004).
From this research, Roeber et al. (2012) suggested that early detection and intervention programs
be targeted to the groups identified as lower socioeconomic status in order to allow for children
to catch up and develop alongside the other students from higher socioeconomic statuses. These
intervention programs have been shown to be effective not only for children of lower
socioeconomic status, but also children with disabilities and home based interventions (Bardid et
al., 2013; Reiliy et al., 2006). Ultimately, being able to understand factors that influence motor
skill development may help to develop effective interventions to decrease risks associated with
inactivity.
Test of Gross Motor Development – Edition 2
Standardized tests are used to assess motor skills. There are a variety of tests that are
used. These tests can be described as product-oriented or process-oriented measurements (Bardid
et al., 2016). The primary difference between the two types of measures is the evaluation
methods. Primarily, the product-oriented focuses on outcomes, while the process-oriented
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focuses on movements’ patterns (Bardid et al., 2016). Both types are seen as important for
measuring motor skill execution in children. However, a process-oriented test that is most
commonly used to test motor skill development in children is the standardized called the Test of
Gross Motor Development – Edition 2 (TGMD-2) (Ulrich, 2000).
This test is criterion- and norm-reference and described as easily administered to assess
qualitative aspects (Bardid et al., 2016; Wiart & Darrah, 2001). Within the test manual, r-values
of >0.85 have been given to the test-retest reliability and inter-rate reliability (Bardid et al.,
2016). This test can evaluate skill competency in children aged 3 to 10 years old with or without
disabilities (Ulrich, 2000). In regard to the TGMD-2, the data was normalized within the United
States but has been shown to be reliable in other countries (Kim et al., 2014; Simons, Daly,
Theodorou, Caron, & Andoniadou, 2008; Valentini, 2012; Wong & Cheung, 2010).
Additionally, the TGMD-2 has been described to be the only test that provides different
interpretations (Kim et al., 2014).
For the TGMD-2, there are twelve total fundamental movement skills. The test is divided
into two subsets: locomotor and object control. The locomotor subset includes run, hop, gallop,
horizontal jump, leap, and slide, while the object control subset includes underhand roll,
overhand throw, catch, kick, stationary dribble, and striking a stationary ball. For testing, the
participant performs two trials (test and re-test) in order to identify correct movement pattern as
defined by the performance criterion. Participants are, then, evaluated and scored on the
performance. Trained assessors are used for the data collection in order to decrease risk for error.
Sociocultural Differences and Motor Skills
Further explanations can be categorized as sociocultural (Aponte et al., 1990; dos Santos
et al., 2016; Spessato et al., 2013). From previous research (Goodway et al., 2010; Okely &
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Booth, 2004; Valentini, 2012), it has been suggested that children from different countries do not
reach the same skill mastery level even though fundamental skills are practiced in different
cultures (Burton & Miller, 1998). In a limited amount of current literature, sociocultural
influences have been proposed to play a role in motor development during childhood (HaddersAlgra, 2000; Uys & Pienaar, 2010; Wright et al., 1994). It has been shown in a limited amount of
literature that variations in gross motor development in children with different ethnic
backgrounds are present (Cintas, 1995). Children who have non-English-speaking backgrounds
have shown to have lower level of fundamental movement skill execution (Booth et al., 2004;
Booth et al., 1997; Hardy et al., 2010). Venter et al. (2015) examined ethnicity differences
between African-American and Caucasian children only; however, this lacked research into
many other cultures.
In a recent study, Bardid et al. (2016) tested Belgian children aged 3-8 and compared
their fundamental movement skill scores to an American sample. Their sample consisted of 1614
children from 51 settings in Belgium. There were 841 boys and 773 girls in total that
participated. The participants were tested using the TGMD-2 that included 12 motor skills. From
their research, they concluded that Belgian children had lower motor competency than the
American children and contributed the differences to cultural factors. Specifically, potential
factors included popular culture sports and difference in education systems (Bardid et al., 2016).
Also, in a recent study by dos Santos et al. (2016), the sociocultural factors of differing
physical education systems and popular cultural sports in young children were tested. For their
research, 3289 participants were recruited from three different countries (China, Portugal, and
USA). Since its validation was shown in all three countries (Alfonso et al., 2009; Ulrich, 2000;
Wong & Cheung, 2006), the TGMD-2 was used to test motor skill proficiency in the three
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groups of children aged 4-10 years old. The results from their research concluded that the
different physical activity guidelines did affect the motor skill mastery, but popular sports did not
have the same affect. Incorporating cross-cultural research in the motor development field is an
under-investigated area and may begin to explain sociocultural influences. For this research, an
example of sociocultural influence that may have a primary effect is cultural conditioning. The
concept of cultural conditioning can be taken into account for these analyses.
Cultural conditioning starts at a young age (Malina, 2004; Venter et al., 2015; Vygotski,
1978; Walter, 2011), but can progress throughout childhood and development. For children,
cultural conditioning refers to gender specific roles (i.e. girls learning to complete household
chores, boys participating in physical activity) (Spessato et al., 2013; Venter et al., 2015). It is
these cultural influences that may explain a difference seen in motor development. In particular,
cultures that value the education of boys over the education of girls may focus on the boy’s
motor development rather than equally emphasizing development in boys and girls (Venter et al.,
2015). Additionally, it has been hypothesized in previous literature (Goncąlves, Hallal, Amorim,
Araújo, & Menezes, 2007; Greendorfer, Blinde, & Pellegrini, 1986) that male participation in
sports in supported in more cases than for females; ultimately, female participation is
discouraged. This could possibly be contributed to cultural conditioning.
With regard to cultural conditioning, in different cultures with strong parental influence,
it has been shown that parents may have an effect on competence in children (Liong, Ridgers, &
Barnett, 2015). In societies where parents are heavily present in the upbringing, it is possible that
their over emphasis on gender specific roles may affect the child’s motor development. A study
examined the differences in skill execution between genders, as well as different regions
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(Goodway et al., 2010). In their research, they found a significant difference to be between
locomotor skills; however, there was not a significant difference between object control skills.
Because of interactions with friends or other classmates, motor skill acquisition can be
different among children (Garcia, 1994; Hardy et al., 2010; Lever, 1978). These interactions,
even though barely investigated, may cause an impact on children’s skill execution. For example,
if a young girl is discouraged from playing a game of kickball because it is deemed a “boy’s
games”, some of her motor skills may be altered because of that gender specific roles placed in
basic children’s games (Hardy et al., 2010).
The lack of research examining sociocultural differences suggests that more emphasis
should be put on cross-cultural research and fundamental movement skills. Since it has been
suggested that external influences (i.e. parents, friends, home environment) can have a
tremendous effect on children and their perception of motor skills (Thomas & French, 1985), it is
essential that research include subjects from different sociocultural backgrounds; this may begin
to identify or explain the primary sociocultural influences that can affect a child’s development.
Gender Related Differences and Motor Skills
It has been assumed that a variety of factors have been most influential on the differences
between the two genders (Spessato, Gabbard, Valentini, & Rudisill, 2013). Some of these factors
include sport activities, physical activity and general gender-specific roles as discussed
previously. Literature suggests that biological differences may be a primary factor that can affect
the performance of motor skills (Bardid et al., 2016; Nelson, Thomas, Nelson, & Abraham,
1986). These biological characteristics can include anthropometric measures as well as limb
lengths. However, differences between boys and girls may be minimal before puberty (Gabbard,
2012; Spessato et al., 2013). Copple and Bredekamp (2009) suggested that at the age of 4,
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children are at the most sensitive age and in one of the most pivotal developmental stages of life;
this is where changes in development might be noticed first. However, Hardy et al. (2010)
conducted a study that included testing preschool aged (between 2.1 years and 6.1 years, with
mean age of 4.4 years) boys and girls in locomotor and object control skills; from the results,
they found that boys had higher object control scores compared to girls, except for the catch (p =
0.6). Additionally, the hop locomotor skill was shown to be significantly different (p = 0.01)
between girls and boys. Pienaar and Kemp (2014) also reported that boys had better overall
motor proficiency than girls at the age of 6.8 years. Also, previous research has shown that boys
are more proficient in object control skills (i.e. throwing, catching, and kicking) than their female
counterparts (Bardid et al., 2016; Hume et al., 2008; Okely & Booth, 2004; Valentini, Spessato,
& Rudisil, 2007).
However, there have been studies conducted that find no gender difference between
motor skill execution of boys and girls (Goodway, Crowe, & Ward, 2003; Hume et al., 2008;
Kirk & Rhodes, 2011, O’Dwyer, Foweather, Stratton, & Ridgers, 2011; Pollatou, Karadimou, &
Gerodimos, 2005; Wong & Cheung, 2006). These studies looked at different age groups and still
found no gender difference. There has been research that shows difference with motor skills in
boys and girls only measured to a certain degree (Barnett et al., 2010; Branta et al., 1984;
Thomas & French, 1985); this included certain skills instead of total scores. Anastasi (1981)
suggested that explaining possible sex differences would not rely on biology alone, but it also
includes culture and environment. From that, it can be speculated that multiple factors may have
an impact on gender differences seen in motor skill execution. The inconsistent findings of
previous studies suggest that further research is needed to provide direct insight dealing with sexrelated differences in motor skills. Despite conflicting findings, it is necessary to continue to
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investigate the biological differences in order to gain insight into motor development. The
findings that discuss otherwise may be partially explained through biological differences and
socialization of different children.
Current Gaps in the Literature
A gap in the current literature is a limited number of previous studies have investigated
the sociocultural influences on development in children. Researchers propose the effects of
sociocultural influences, but more research is needed to help understand the influences.
Additionally, there is a lack of previous cross-cultural research that investigates the differences
in motor skill execution. Moreover, one primary question that remains unanswered is if similar
findings would be observed in other countries. Lastly, inconsistent findings of a gender effect on
skill execution in young children in the literature warrant further investigations.
Summary
Successful fundamental movement skill execution is necessary for proper development.
Determining possible influences is beneficial because proper interventions can be implemented
in order to defer these influences. Future research dealing with motor skills and children should
address the inconsistencies that exist in the current literature. Specifically, the impact that
sociocultural influences have on skill execution should be investigated. It is possible that these
sociocultural influences have a greater impact on childhood motor development than previously
known. As a result, future studies should continue to look into sociocultural influences; this
could include using European countries along with Asian countries. In addition, the findings of
previous literature should be used as a guide to develop new methods, as well as potential
interventions. Also, since conflicting research is present in this area of motor development, the
future studies can be used to fill the gaps and help clarify blurred lines. Data gathered from these
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future studies will help researchers to gain insight into motor development and the influences on
motor development in children.
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recruiting material(s) are no longer valid and any research activities involving human subjects
must stop.
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3. No change may be made in the approved protocol without prior board approval.
Approval of this project is given with the following special obligations:
Thank you,
James P. Whelan, Ph.D.
Institutional Review Board Chair
The University of Memphis.

	
  

39	
  

Appendix B – Parental Letter

Yuhua Li, Ph.D.
Professor
216 Elma Neal Roane Fieldhouse
School of Health Studies
Memphis, TN 38152-3480
Office: (901) 678-2311
FAX: (901) 678-3591
E-Mail: yuhuali@memphis.edu

Dear Parent/Caregiver:
Your child has been invited to participate in a meaningful research project: Investigation on gross motor
development of children with different sociocultural background, sponsored by the University of
Memphis. The primary purpose for this study is to examine gross motor skill performances levels among
children at 4-years old among three different countries, US, China and Japan. A total of 6 motor tasks will
be tested: run, hop, horizontal jump, stationary dribble a ball, catch and kick a ball. This research will be
an important step in helping us understand better about child motor development levels in three different
countries. We seek your permission for your child’s participation in this project.
The total of the testing will take about 30 minutes. Allowing your child to complete the tests is optional
and all performance scores will be kept confidential and reported anonymously. All efforts, within the
limits allowed by law, will be made to keep the personal information in your research record private. The
results of the testing will be kept private and recorded with coded ID, which will be set up by the
principal investigator and co-principal investigator, so no individual’s name should be identified. We
believe that there are no more than minimal risks or problems associated with this research. The
University of Memphis does not have a fund set aside for compensation in the case of study related
injury. In the event of a research-related injury to the subject, please contact Dr. Jian Zhang, at 52153246,
in Shanghai, China; Dr. Ito, 2902590 in Chiba, Japan; Dr. Yuhua Li, (901) 678-2311, in Memphis.
Thank you in advance for your willingness to consider assisting with this project. Please do not hesitate to
contact me should you have any questions. Also, if you have any questions regarding the research
subjects’ rights, you can contact Administrator of the Institutional Review Board for the Protection of
Human Subjects at the University of Memphis (901-678-2533).
Sincerely,

Yuhua Li, Ph.D.

	
  

40	
  

I have read this informed consent document and the material contained in it has been explained to me verbally. I
understand each part of the document, all my questions have been answered, and I freely and voluntarily choose
to allow my child to participate in this study.
My child’s name (print) _______________________________________
_______________________________

Date

My name (print) _______________________________________ Signature
____________________________________

Please list any sport programs that your child participate in:
___________________________________________________
And if yes, for how long? _________________________ months

Consent obtained by:

_________
Date

	
  

_______________________________________
Signature
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____________________________
Printed Name and Title

Appendix C – Performance Criteria (Selected from the TGMD-2)
SKILL

RUN

HOP

HORIZONTAL
JUMP

STATIONARY
DRIBBLE

CATCH

KICK

	
  

PERFORMANCE CRITERIA
1. Arms move in opposition to legs, elbows
bent
2. Brief period where both feet are off the
ground
3. Narrow foot placement landing on heel or
toe (not flat footed)
4. Nonsupport leg bent approximately 90°
(close to buttocks)
1. Nonsupport leg swings forward in pendular
fashion to produce force
2. foot of nonsupport leg remains behind body
3. Arms flexed and swing forward at takeoff to
produce force
4. Takes off and lands three consecutive times
on preferred foot
5. Takes off and lands three consecutive times
on nonpreferred foot
1. Preparatory movement includes flexion of
both knees with arms extended behind body
2. Arms extended forcefully forward and
upward reaching full extension above the head
3. Takeoff and land on both feet
simultaneously
4. Arms are thrust downward during landing
1. Contacts ball with one hand at about belt
level
2. Pushes ball with fingertips (not a slap)
3. Ball contacts surface in front of/or to the
outside of foot on the preferred side
4. Maintains control of ball for four consecutive
bounces without having to move the feet to
retrieve it.
1. Preparation phase where hands are in front
of the body and elbows are flexed
2. Arms extend while reaching for the ball as it
arrives
3. Ball is caught by hands only
1. A rapid continuous approach to the ball
2. An elongated stride or leap immediately
prior to ball contact
3. Nonkicking foot placed even with or slightly
in back of the ball
4. Kicks ball with instep of preferred foot (shoe
laces) or toe
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